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157] Abstract: 




PROBLEM TO BE SOLVED: To inexpensively obtain t-tryptophan in a high efficiency. 


SOLUTION: The objective L-tryptophan is successively generated in a reacting 


solution with keeping pH of the reacting solution at 9-10 and controlling a 


concentration of generated L- serine in the reacting solution to <50mM in 


generating L-tryptophan from glycine, formaldehyde and indole in the co- presence 


of a microorganism fungus containing serine hydroxymethyl transferase or its 


treated substance and a microorganism fungus containing tryptophan synthase or 


tryptophanase or its treated substance. 
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«?««P©^*L — fe y 5 0 mMKTtBIP L4 
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r ^> >^-<xwt h y ^ k 7 7t-^mt5«4 

7^7t KfttM ^K— A^feL- Ky /F77 V££ 
fiSc-frLtf>, Rftm£VL-bV7b7T % s*&&tZ9l 

158**12] &Jt>ifc*cDpH£9-l 0«iJ$U EL 
foWi*<D£j$. L—± y 5 0 mMgATlwiaW Ltt 

[00 0 1] 

tf t-t: y >t Ko*Wf^h7^7x7- 
if (0*#T»*RlS«rlT^ L -h^h77 

L- hy^h^rxoMig^cBB-rSo 

[0 0 0 2 J 

i*i* v hyy h7r^^-' ±7ti— 

a<Dft&TM v Y—firb L — fc y >&E^$-fr-Cfrft 
fr*LTt*6 (te£r¥5- 7 9 3 1 1 , 49M¥l - 5 10 
9 3£) a La>Ufc#e>, L-1?y ^l*)t««K«"C*> 

JvCfc>&, ^.^K^^-y^y4JJ;a*;vAT-;>^t 

05* 1 SBlT-fe y >t Ko + v'^f/l' ^7^7*7^- 
1?«>ff«r^y WfcJlsyUATA^t M»bL— til:/ 

L»«-r6*tt*$«*$*t-C-V^ (#0HBg6 2-5O2 
934) . 

[0 0 0 3] Lt>*LttJfib±&<D%mTtX, EL&*2Wl 

ZHZ<DV&LXxnMzGm**mbltm^m\>\ 

[0004] 

h y :/ h7r >«a»THGC«ttK:^«r*tttt«»s 
*lTv**v\ *SHti % ±IERnH*ftftU fc*lclt*< 
T»«to&»o3?fiEfc L-hU7'h77 >©HiB^a<r« 

[00 0 5] 

lSra«r#fc*Sfci5<D3«] ±I2KJS 



- h »7h7 7>*mmtttom&< L-hv?h7 7 

[0 0 0 6] 1"fcfc*>, *%W\*-t x ) >t Ko^rWf 
3!&£ hy^F77>V>^—tfXtthy^h7T^- 

^y ^y, */^7;W7t KM^^K^^bL-F 
9^h77>*t**L«>, E£ttJ:0L- hy^h^ 

[0 0 0 7] Sfefc, **93«r»»icsiwr*. **W 
l£«ir*fe*iS h y ^ h 77 

4fci: Lt^yK-/^L-tyy^f)L- h})7b7 

12 (ATCC27325) % y h7 • a y K 

-12 YK2004 (FERMBP-1 7 3 2) , x 

v^ytT-^y K-12 YK2009 (ferm 

BP-3 2 4 4) , /<f/^-Xyf!)^ (Henner, D. 
J. etal. (1984) Gene, vol. 34, 169-177) 
^7U>)^'7^ h77->^A (Hatsui etal. (198 
6) Agric. Biol. Chem.,Vol. 51, 823—828) > -yvl^ 
*7 'f7^AyA (Kawasaki, H. st al. (1987) J. B 
iol. Chen., Vol. 267, 10678—10683) N /^TtVTs • 7* 
77Dt-*7^7^ 1 FOl 3 7 3 7. -fis\Z*<9 
TV £A • 7 7/<AM J - 2 3 3 (FERM BP-1 

«4 9-7.) — **s*if u < it, =*5/* y b r 

-ay K-12 YK2009 (FERM BP-3 

2 4 4) &mirhti& Q 

[ooo8i b y^h77t- tf*fttirr*ik£ 

-12 (ATCC2 7 3 2 5) % *V* 1) t7 ■ ail 
ATCC 2 5 0 1 9, ^i/:* !lt7-3!) IF033 
0Kxi/xi)t7'3!) K-12 YK3002 

(FERM BP-1 733). ^>oc y fc X • =» y 
K-12 YK3003 (FERM BP-173 
4) , xi/xUh7-3y K-12 YK3005 

(FERM BP- 1 7 3 6), i/l/\f'Ar/<#T l ) #A 
•-y—*7>f7A (Suzuki, S. etal. (1988) J. Gen. 

Microbial. 134, 2353)^A^ t f t>tl6. #£L<r±, 
^x!lt7-3!) K-12 YK3005 (FER 
M BP- 1 7 3 6) A»£tfib*L5<> 

[000 9] -^y>t Ko^f;Uh7^ 

7x5-1?trdtt5«4*fc LTW:, 

Wt&mxbftifmzmmzti&itiovtitzK,, wzts. 
a^*ytr-=y K-12 (ATCC2732 
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5) % Jci^^y tT - =» V MT-1 0 3 50 (FE 
RM P— 7437* FE RM BP-7 93) , x>> 
x'JfcT*=iy MT-1 0 35 1 (FERM P-7 

4 3 8, FERM BP-7 94) . /^tfS^ufcT? 
A • y ^u^y A(Hyphomicrobium methyl oborum) GM 

2 (ffl?6-l 81 776) % W*^Otf£A- 

5 P (Hyphomicrobium SP) (FERM-P2 2 36) „ 
3!l^fy^ • ^y W7^ 7*(Corynebacteri 
um glycinophilum) ATCC2134K zi }) %s<# 
T V tyJ* • W 7 >f 7-MCorynebacterium glycino 
philum) AJ3414 (FERM P- 1 6 8 7) , 
^y^f !)^ • ?}) W7-f 7-MCorynebacteri 
um glycinophilum) A J 1 2 40 1 (FERM P- 

1 1 606) , :/UKV^^y £A • 7 7'<-MBreviba 
cterium flavum) MJ-2 3 3 (FERM BP-1 

497) m&mfbte. #*u<i*, yu^/^xy 

tyj* - 7 7'<A(Brevibacterium flavum) MJ-23 

3 (FERM BP-1 4 9 7) tfSj&lf P>*l6 0 

— tf^rn- K-rs^e^^^^^ y tr • ^ y k- 1 

2 (ATCC2 7 3 2 5) ^Uf/^r y !)A • 77 
^MJ-2 3 3 (FERM BP- 1 4 9 7) 

fV^s • -y-^/W^. (Chang, S. and Cohen, S. N. Molec. 
Gen. Genet., 168. Ill (1979))^(01g#lc;|a&;Lfc»£ 

&m\zmmv$z (^2-42994^ 

W¥6- 1 8 1 7 7 630 „ 

[0010] ty>k Ko^f;^7^7x7- 

tfiztwiz. &tmmtLxn. 

^y-trn— a? % yyth—x^ */*tu—x, mm 

&t>*~£a, «Mfcrv*:=.*A % 

[0 0 1 1 1 ##1*. a«uttt. um^ninsm 
&#tic, 2 ot:~5 ox:<Dm&vft 

-10% (w/v) % 3g|C#£L<te2-5% (w/ 
[0 0 1 21 *JM*)3rfeHU lEWft<«ttr»fc 



(00 13] LT»feit6. "fey>t Kn*isjt^ 

4fe, *5<tiX, h , ;7 p h7r>v>^— £2rt:tthy7 p h 
7 7* t? «r^^ri- ft* omttoft£4b 

H y K-/i^^ y i/>JoJ:^/PAr;wf t K££*T 
$L<I20. 5-2mMT^6. 

[0014] ^ y i/><D&&m+(Dm&tt.* mzmmn 

^v^5, #£L<tt, lmmo 1-1 Orao I"Cfc6o 
L< li. 1 mm o I —1 0 mo 1 VhZ> 9 L- 

■tr y >ttR^af«f«>^ y "»ioj:w^Ar^fk k*» 

b-ty Kn^f/P h7^7x7- tfjcj:^ 

jfcSfu R^oL-t y wt+opy 

h^^^^/^AT/uft K6>MEfcSlr*tt-fe y Ko 
^^h7^7a7 — if <0§*i*4<r>3lt6fc J: * M 
«n*Ff&-cfc* 0 Lt^^ii6L-ty vokis* 

fOWCll^ 2 0mM-5 0mM, «ll<(130mM 
-5 0mM, -C$>6o RJ&lKtCli, Sff-C*>5>r ^ K— 
/K ^y*». *5J:U5 V ^/VA.Tyl^-fe.-K^(^--L- 
hy ^h7r^ofeftap«ria5«>5fci5)lcif!l K**- ^ 
y> (PLP) , xh7t Koft* (THF) , *5J: 
Of, F y *A*>3v*lH6ffc* y ^A^r^^u* 

[0015] teutt LxtXs -*(c«t, *as/B^e>ji % 
^Kic^cr h y h^x- 1 00 (3jfy^^^uv 

^J) , (^y^^^^^^y/ue-^^ 

&85dnl"6w£fcT£So S^^pHli, 9—10 
[0 0 1 6] fr$Mmx\ 0-5 St:, #*L<Mt, 1 

u-hy7'h77y^ Kft*-eft**«**srfc 

y 7- b 7 7 ^trK»«[c»* j: < m&m&tzz bhv 
[0017] GbtitiL- b97Y7T>(D»»it- mm 
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So 

to 0 1 8J 

«JCJ:9*e^**ttlcRWi-*- L*»L^s?>, TIB 

[0 0 19] HJfe^l -ty >t Fn^r^f;l,h7> 

* 7 * 7 — 1?*5 J: h V 7 Y 7 r vsst ~t?ic £ 6 L 

- h9 7 h y r 5 , ± y >msto»m 

(1) r/UlT^T y *A • 7 7/<^M J -2 3 3ffe3fc 

(A) :/ueV^^y *A • 77^MJ-2 3 3<ft 
£DNA<OjAW 

^Hf/<*^y £A - 7y/<J»M} - 2 3 3 (FERM BP-1 
497) ^^i-C*>5AW [«A:^2 gl 

(NH 4 ) 2 S0 4 7 g v K 2 HP0 4 0. 5 g, K 
H 2 P0 4 0. 5g 4 MgS0 4 0. 5g, FeSO 
4 • 7H 2 O 6mg,MnS0 4 -4-6H 2 0 6 
mg, m&=^**2. 5g, ;&1f*y&5g, 
2 00m g, i®f7^2 0 0<i g, ^3-^2 0 
g£&®7kKi§*?LT 1 y y h/wi-T6] l!Jyh;^ 

[0 0 2 0J »b*ifc**Sr!;y^—ASri Oog/ol <z> 

»£T-£*pr*i§i£ [*fif£: 1 OmM NaCI, 2 0 
mM * y ^.IS»»L_CRH8__0j___ljnM.. EDTA 

• 2Na] 1 5ml|:i»U 0 R»»»l:^Dft- 

-t?K*l 0 0iig/mloa»»*-C»J!lPU cft£3 7<c 
y * A 0. 5%lC^6J:?^j!jPL, 5 0 

&mxi oftmm j $>Mcm&Lit&. %<d±*£io-~ 

12t-C20m 5, OOOXgwa^il^U 
A£*r<z>a|&a*0. 3Mt^5J:9tC^PL, ^^2 

£7 0%i^;-/U-C^UtaftLt ffbtt^DN 
Ate, [|BA: 1 OmM h »J *8Hfr?« (pH7. 

5) , 1 mM EDTA • 2Na] 5ml ^^0^X4^ 

[0 0 2 1] (B) iry^fc Kc=¥>^^/Why>^7 
* 7 — £2^* £ £tf D N A Br tfe>31# 

±12 (A) ^-CSIKbfc^Hr^^xy *A • 7 
OM^DNA2 5m^ ©JRRg*&Ec oR I 5 0 

nawec or i^«^«riw!SLfc 0 z<o&mmm# 



»*Ecori fc3 7t:-cmmiRjs*-frr»fc»j|Hfc 

U Ztllzl:ti?ti%tem&tf 5 0 mM h y 
(pH7. 6). 1 OmMm^K h — 
>K ImM ATP, lOmM MgCl 2 , *5j;tf 
T4DNAy#— tf 1 unit £*5£ 5 

;tou i enc-ei sNHBsss-fr-c, dna^^ 

[0 0 2 2] »e>ftfc»tt*fflV*Tttifc CM- Mandel, 
A. Higa ; J. Mol. Biol., 53, 159(1970)^^] Kt$ 

AT24 5 7 (glyA) [»H» = »ffi«B1 - 11 

: ME 5 3 6 2 £ LT&^iXT*? m±> 

*rr>br^y^«:5 0/ig/»i*tf»«»* k 2 

HP0 4 7g,KH 2 P0 4 2g, (NH 4 ) 2 S 
0 4 1 g , M g S 0 4 - 7 H 2 O 0 . Ig, ifjVzx 
-^2g, *5j:t**^l 6 g«r»«*tc«*LTl V y 

J6WMU rft*3 7t:?7«rW**Ui:. 
4t-eio^8,ooox g oii^#JteKa>i?TSS# 

Maniatis, E. F. Fritsch, J. Sambrook, Molecular 
cloning, p. 90-91 (1982) \££*)77X* K£lfc 

ffitfco fa??** Ykmwmmtc or i«u 

6, /7^^ KpUC 1 1 80E c oR 
fa3. 8 k b^DNA«tt©»Atf»fc&Jifc. 
[0 0 2 3] ±fBtf>:*:££#)3. 8 k bCD^ADNARfr 

mH 1 i:$lllS»^Sma I fCMlt £<DMRtom 

mt. -?=7 Kpuci i 9 (£jgig») *wmm 

BamH I t©JKS|^Sma I fC«l®U#fc^ 
mm&m&l,^ pH7. 6-C lOmMm^MF 
— /K ImM ATP, 1 OmM M g C 1 2 <D?f& 
T, T 4 DNA y DNA^^ilr^^'fr 

[0024] ®btiit&&DNAmm*m^T%m£V£ 

=* y AT 2 4 5 7 ^r^g^t, &bHftMHte»m% 

*«-C5 0Mg/ml^*-i"2>Lmifi [Ky^hVl Og, 
^m^^5g, mt-Th y !)A5 gioJ:V^l 6g 

8,000 X g»5S^»CT@l#^®iRLfc. 
[0 0 2 5] IeJHKLfc^d^^I2WT/^ y-SDS 
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mzXQyyxH K&ttfflU K«r»JR»* 

BamHI tSma I U *©«J»K^ftT^ 

119©BamHl-SmalWi:^^2. Ik 
b(DDNA»rfr(0ffAWt>nt o -tCT, *.~7y* 
S KfcpUC 1 1 9-MJ g 1 yAiWLt 

[ o o 2 6 J (c) ^ y ^^»*tt*!lBaen*^o* 

±ie (b) mx-m®Ltt77x* rmmzm^xtimr 
y ^y^te^M^t*^^ yer-=ryAT24 

5 7»S(£»Ui::5, #>1 0 5 MB/ji gDNA 

9, ±3B (B) ^r^jKL^y^^^ KpUC 1 1 9- 
M J g 1 y A(D*££ff)2. 1 k b^BamH I-Sm 
a I DNA»r^l(lt!)yt Ko^i/^f/Wh7y^ 

[0027] (D) t!)>t Kn^Wf;^7^7 

2.1k b(0DNA»fK-OieSia^«rTI5<0|ft^(c«J: 0 

[00 28] W$^2. lkbODNA»rK-S«14 
/i 1 &#J(ES#?&S a u 3 A I ^^T3 7t:Tl~5^ 

^^.Hr pUC 1-1.8 .(SfiiftW-MJIRMIIBa 

mH I -CSJBrLfc, #P)nfc^^-DNA»r^^gjJ5) 

»S3ji50mMhy^^ (pH7. 6), lOmM 
^ft^U-f h-/K ImM ATP, lOmM Mg 
CI 2 , ^T4DNA!)^-fluniti:/j:5 
±?K*jfc#fc«iADU ^^-DNA»r^<!:S|}^ 
DNA^^^^fc. 

[0029] ±fctmmz±$Zm2. l k b WDNA 
aql 5 0 u n i t t 
5-8 &mix&Z ItX&ftftMD N Atftf Lfc. 
^--^^p UC i i 8 £fflI«S*£A c c I 
XWmL1t&. i*i«r±EtlSI*CLT»«#*DNA 
J: 

[0 0 3 01 KMft*JRir\ Sifc [j. 

Mol. Biol., 53, 159(I970)#flg] |C <£ *) :n *>ic y fc 

r • y jmi o si* (SfittH). £7&s*;&u ry 
f*>y >^5o*i g«tr«rffi«)L»JiWw**Lfc. ±ie 

«*teJ;^7^U-DNA»Wit 0 ttWt/t^7 
KDNA£#V*T, ^^-pUC 1 1 8IC#A£ 

ilfcSB^DNAlKit^liE??^;;^^^ * U 
KSMfcife [dideoxy chain termination method, S 



anger, F. et al. , Proc. Natl. Acad. Sci. USA, 7 
4, 5463(1977) *Jg[] iZX^^Lft. 
[003 1] HfttolCJi, ±£Jg#to.fc9»ttiLfc:/7 
*S KDNA^-^ry • myU-v— lijSl*^ V X h 8 0 
O^V-Jr^y— • yWrtn v?— • 7JKxf-^3 ✓'(CAT 
ALYST 800 Moleculer Biology Labostation ; Prkin-El 
mer)£J8^T:/p Y^—Mz.'&\^ELfo& J £1t®i* 
> • ^/U^-tt®|3 7 3 A DN A*>— ^>ir— |C«£ 

5^0/7^; K<&m*DNA»tfOj££E#)fcfc36 

h (INHERIT) $r^V>xm\ *££&2. 1 k b ©DN 

A«frK-^^SK^j^^tyto z&mnz&fc&pm 
[oo32i^ Litm&Bm+£-tt*-'7> y -^-f 

>^7^A(0#4^bil, BEfcicD^i^y t7 • 
= yo g I yAiS^^(Dt8^0«:^ci:9, 

^l/f/^ry • 77^AMJ- 2 3 3<Dg 1 y A 
(ll#f5 5 6-1 8 5 7) ^^6^^^^^ 

[0033] (E) -t])>t Ka^r^f/Pk/^7 

±IE (B) ^-CWKL?t^7^^ KpUC 1 1 9-MJ 
g I yA£, mWtmmBamHl tSma ITSOWU 

1 k b <DDNAt&r>i"£rGene Clean II (7ta*/ 
H) «rJHV*T»ffiLfc. ^kH*:DNA»ftf£, DNA 
B 1 u n t in g -Kj--t--4££&9^felflt>T7ft 

j£mttmLit®s mvmmsma it^ifc*^ 

**-pKK223-3 (7r/WVT«) £ T 4 DN 
AU#-l?fcJ:»>i|S£;**fc 0 »6*lfett*DNA»* 
^fflv>ra&tc^or^^ yfcx-3yjMio9# 
(£«*£») *rJBIM5*U T 5 0 ji g£ 

[0 0 3 4] ±IB»Ji(c&»Lfc»*t:#&lctt^K* 

U ^7^-; K&fHI8flHlBamH I^JHTPs t I 

^7^^ KpKK2 2 3-3CO&4. 6 
k bO-^^-^lc:, #12. 1 b p<D$lMDf*A&rft 

t!)ytKD^f;i/h7^7x7-f(0^ 
/y^T>f>/7l/-A^pKK2 2 3-30t a c 

b tilt. ^"C, *^7^U^pKK2 2 3 
-3-MJgl yAt^Lfc. *#e>*tfc:/7** Kp 
KK223-3-MJ g 1 y A&#£, til^oTx 
^ytr-^y K-12^ (ATCC2 7 3 2 5) 
«r^*ME»L, T^^v^y V$:5 O/i g^ti»^i2<DLm 
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U Wi-fy^^ K«r«H»**BamH I*5J:15P s t I 

txwmvit. *<o*£m, XMK&mte. p kk22 

3-3-MJgl yA&tt-tZZbtW&ZtllZo * 
C*C, #g§t*$r:x^:«:y t7 • =»y K-12 SHI 

[00 3 5J (2) tyyt KD^Wf/UF7^7 

MTP*£ife ;K 2 HP0 4 7 g. KH 2 P0 4 

2g, (NH 4 ) 2 S0 4 lg,MgS0 4 -7H 
2 O 0. 1 g % Tv^XiiMtt 50rag, 6*#:x* 
* lg.MJ^hy 1 g, 1. 0g 4 

f&®& 1 L, pH7. 2] 50ml£500m] 
^^y^n4^:|C^U, 1 2 0tT?l S&ffiffi&tm 
Ufc<OCx^x!)tr K-12 SHI 00 

7^3 15$C, 1 Om 1 C0J&*«:£8SU 3 7tC: 
v ^D^ioomg frffiAD Liz, 

[00 3 6] (3) hyyh7ry^-fmt 

MTPM IBtfL ;K 2 HPO, 7 g. KH 2 P 0 4 
2g> (NH 4 ) 2 S0 4 lg.MgS0 4 -7H 
2 O 0. 1 g. Ty f ~>m&& 5 0m g> m&=^*r 
x lgv 1 g. *Vu=i-* 1. 0 g s 

p H7. 2] 5 Om 1 £5 0 Om 1 £H 
^^7^3 44ctC^L. 12 0tT15^IM 
LfctOCxi/iytr '3!) K-12 YK200 
9 (FERM BP-3 24 4) MtllU 3 
tlBSi?^ IPI«iata«LfcMTP»i|- 
1. O L^r^t^i5L^Z^77^3 1 5*{C % 10 
ml^JHiHHIU 3 7^1^X1 2WH^« 

#l£ 

^t(DL-tyvit L — 

(mM) 
1 0 
20 
30 
50 
70 
100 

10039] L-fe!)yiS3 0mM^lfc 

RJtmrm5 OOmllCNa OH*»tt?:tetpHl 

6. 5g^fc t 



[003 7] (4) L—bD^hyr >$L&EZ1& 

sosmkd cd (2) nsuxwDtr 

K-12 SHI 00 1CD#*$0#1 0 0g*> 

it/x^ytr^y K-12 YK2009 (f 

ERM BP-3 2 4 4) ttcO^I^lOOg^ 

0. lg, 7. 5g, 

v (^A7^f t K^i 3 7%) 1. 6g, PLP 
lOOrag, THF l.Og.NaCl 2. 3g 
^llt^R^SOOmi (pH9. 5IC2 5%T> 

OmlKflWLfc. #ilM«£*;fc,*'*L3 

(*<C7*tm) lc{±&*. 3 0trr«#L 
fcrt*e>RJ&«:fTofc 0 &&f£cD P H£2 5%7 

^ffl^T ; e^^-L/j;^^,>f r >K-/KD«JSd5 2m 
fct&toLfc. ££>lc, ^«^L- try 

ums i *icgrf#*RE<o««L y >» 
«*a«:^< l— ty >«££&T5j:?ic>ry 

tWitoLityy i^lc*t1-Si&$ (mo 1%) £?&l:£ 

[0 0 3 8] 
1*1] 

Fy/h77 >-^y y e^vte* 
(%) 

9 5 
9 6 
9 5 
9 5 
8 5 
8 0 

[0040] m&W2 ±v>t Kp4rWf/^^7> 
*7x.y~ \!*>£x* h y zr h 77t- * l- h y 

(1) hy^h^z^-^^^ws 

H«5^Il<D (3) £|5H$(CLTocv^y t7 - ay K 
-12 YK3005 (FERM BP-1 7 36)t* 
*r»*Lfc«, »^»««rffl^"C«**lBli|RL, - 2 0 
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[004 1J (2) L-h»7h7Ty£$R& 

(2) &&vmmm2<o en twbi^ 

->x!)t7-3!J K-12 SHl00 1©3Km 
100 g^tf^S^y 1:7-3!) K-12YK30 
05 (PERM BP-1736) »£>#CJ|gSH*<0 1 0 

o g £, -r^K-^ o. ^y*>y 7. 5 gv 
y ^ (*;wA7;vf t K£S3 7 %) 1.6 

g. PLP lOOmg, THF 1. Og, KC 1 
3. 8 g mt5M5 0 0ml (pH9. 5K2 

5%ry*=r-ciW) lC|«Lfe«« ±#(oim** 

2 5%T^=.T-C9. SKgSftLfc. 

S&2 

L-l?y 
(mM) 

1 O 

2 0 

3 0 
5 0 
7 0 

100 

[0 0 4 3] L— fey V*«3 0mMT£&L*:5t£te 
T^SOOmlCNa OH*»ifr£;to;lT p H 1 0 tC U 

y^LftiLtL-M)7h7ry^i6. 7 

CO 0 4 4] 

[0 0 4 5] 

[£?«*] 
fi^J## : 1 
t&m&Z : 2 1 04 

GGATCCCGCG ACACCAATGA CAAACGGCAC 
TTCGGTGGCT GCGGTAAGTT GCTGTCGGGC 
CGGAAGGTAG ACTTCTGCCA CTTCAGCGAG 
AATGACTTCT TTTTCGGTCA GCACCTGAGG 
GCGGTCGAAA TCAAGGTAGG GGCTGAAATC 
TGTGCTTGCA GCGTTTTGCT CTGCCATGAA 
GTGATCGGGG TTATTTTTTC ACTTCAATGG 
CTCATGCGCG CGAAACGATG GAAGTGAACC 
ATGCTTGTGG GCGTACCTGT CCCGCGAGTG 
AGGTTAGCTG ACCTG ATG ACC GAT GCC 
Met Thr Asp Ala 



y >»&£tg;t 2) r ^ < L — fe y :x»&£#TS £ ^ 
nv^77^- <A&$Wm») £/8^T*~*- 

u L-hy^h^rxo^ti/y^^iix^^^ite* 

&^2^lcirW- 0 
[0 04 2] 
[^2] 

h y -f V y t *y<r>n# V > viR^ 
(%) 

9 5 
9 6 
9 5 
9 5 
8 5 
8 0 

BBMOffiB : Genomic DNA 

mm: 

: ^Hf/^f y ?A • !7=?'<A (Brevibacteri 
um flavum) 

:MJ-233 

CDS 
: 556-1857 

[004 6] 



AGAGGTGGAG GGGGAAGTTC CGAGGAAGGT 60 

CGCTACCTGG AGGTGAATCA GACGGGACAG 120 

GTCAATGTTT TCTCCGATGC CTCGAAGTTC 180 

CATTGAGTTT CTCAGaCGC GCCATTGTGC 240 

TGGTGTGCGT GGGGAAGGTT TCACACCAGT 300 

TCCATTGTGC ACCTTAGCTA CTCCATTAGT 360 

GTGGCTAAAA GACGTGGGCA CGTGAGTAAA 420 

CATACTTTTA TATATGGGTA TCGGCGGTCT 480 

AGGTCTTACG CGCGGGATTC GTCTTGTGAA 540 

CAC CAA GCG GAC GAT GTC OCT TAC 591 
His Gin Ala Asp Asp Val Arg Tyr 
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1 5 10 

CAG CCA CTG AAC GAG CTT GAA CCT GAG GTG GCT GCT GCC ATC GCT GGG 639 
Gin Pro Leu Asn Glu Leu Glu Pro Glu Val Ala Ala Ala He Ala Gly 

15 20 25 

GAA CTT GCC CGT CAA CGC GAT ACA TTA GAG ATG ATC GCG TCT GAG AAC 687 
Glu Leu Ala Arg Gin Arg Asp Thr Leu Glu Met He Ala Ser Glu Asn 

30 35 40 

TTC GTT CCC CGT TCT GTT TTG CAG GCG CAG GGT TCT GTT CTT ACC AAT 735 
Phe Val Pro Arg Ser Val Leu Gin Ala Gin Gly Ser Val Leu Thr Asn 
45 50 55 60 

AAG TAT GCC GAG GGT TAC CCT GGC CGC CGT TAC TAC GGT GGT TGC GAA 783 
Lys Tyr Ala Glu Gly Tyr Pro Gly Arg Arg Tyr Tyr Gly Gly Cys Glu 

65 70 75 

CAA GTT GAC ATC ATT GAG GAT CTT GCA CGT GAT CGT GCG AAG GCT CTC 831 
Gin Val Asp He lie Glu Asp Leu Ala Arg Asp Arg Ala Lys Ala Leu 

80 85 90 

TTC GGT GCA GAG TTC GCC AAT GTT CAG CCT CAC TCC GGC GCG CAG GCT 879 
Phe Gly Ala Glu Phe Ala Asn Val Gin Pro His Ser Gly Ala Gin Ala 

95 100 105 

AAT GCT GCT GTG CTG ATG ACT TTG GCT GAG CCA GGC GAC AAG ATC ATG 927 
Asn Ala Ala Val Leu Met Thr Leu Ala Glu Pro Gly Asp Lys He Met 

1 10 115 120 

GGT CTG TCT TTG GCT CAT GGT GGT CAC TTG ACC CAC GGA ATG AAG TTG 975 
Gly Leu Ser Leu Ala His Gly Gly His Leu Thr His Gly Met Lys Leu 
125 130 135 140 

AAC TTC TCC GGA AAG CTG TAC GAG GTT GTT GCG TAC GGT GTT GAT CCT 1023 
Asn Phe Ser Gly Lys Leu Tyr Glu Val Val Ala Tyr Gly Val Asp Pro 

-—145 150 155 

GAG ACC ATG CGT GTT GAT ATG GAT CAG GTT CGT GAG ATT GCT CTG AAG 1071 
Glu Thr Met Arg Val Asp Met Asp Gin Val Arg Glu He Ala Leu Lys 

160 165 170 

GAG CAG CCA AAG GTA ATT ATC GCT GGC TGG TCT GCA TAC CCT CGC CAC 1119 
Glu Gin Pro Lys Val He He Ala Gly Trp Ser Ala Tyr Pro Arg His 

175 180 185 

CTT GAT TTC GAG GCT TTC CAG TCT ATT GCT GCG GAA GTT GGC GCG AAG 1167 
Leu Asp Phe Glu Ala Phe Gin Ser He Ala Ala Glu Val Gly Ala Lys 

190 195 200 

CTG TGG GTC GAT ATG GCT CAC TTC GCT GGT CTT GTT GCT GCT GGT TTG 1215 
Leu Trp Val Asp Met Ala His Phe Ala Gly Leu Val Ala Ala Gly Leu 
205 210 215 220 

CAC CCA AGC CCA GTT CCT TAC TCT GAT GTT GTT TCT TCC ACT GTC CAC 1263 
His Pro Ser Pro Val Pro Tyr Ser Asp Val Val Ser Ser Thr Val His 

225 230 235 

AAG ACT TTG GGT GGA CCT CGT TCC GGC ATC ATT CTG GCT AAG CAG GAG 1311 
Lys Thr Leu Gly Gly Pro Arg Ser Gly He He Leu Ala Lys Gin Glu 

240 245 250 

TAC GCG AAG AAG CTG AAC TCT TCC GTA TTC CCA GGT CAG CAG GGT GGT 1359 
Tyr Ala Lys Lys Leu Asn Ser Ser Val Phe Pro Gly Gin Gin Gly Gly 

255 260 265 

CCT TTG ATG CAC GCA GTT GCT GCG AAG GCT ACT TCT TTG AAG ATT GCT 1407 
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Pro Leu Met His Ala Val Ala Ala Lys Ala Thr Ser Leu Lys lie Ala 

270 275 280 

GGC AAT GAG CAG TTC CGT GAC CGT CAG GCT CGC ACG TTG GAG GGT GCT 1455 
Gly Asn Glu Gin Phe Arg Asp Arg Gin Ala Arg Thr Leu Glu Gly Ala 
285 290 295 300 

CGC ATT CTT GCC GAG CGT CTG ACT GCT TCT GAT GCG AAG GCC GCT GGC 1503 
Arg lie Leu Ala Glu Arg Leu Thr Ala Ser Asp Ala Lys Ala Ala Gly 

305 310 315 

GTG GAT GTC TTG ACC GGT GGC ACT GAT GTG CAC TTG GTT TTG GCT GAT 1551 
Val Asp Val Leu Thr Gly Gly Thr Asp Val His Leu Val Leu Ala Asp 

320 325 330 

CTG CGT AAC TCC CAG ATG GAT GGC CAA CAG GCG GAA GAT CTG CTG CAC 1599 
Leu Arg Asn Ser Gin Met Asp Gly Gin Gin Ala Glu Asp Leu Leu His 

335 340 345 

GAG GTT GGT ATC ACT GTG AAC CGT AAC GCG GTT CCT TTC GAT CCT OCT 1647 
Glu Val Gly lie Thr Val Asn Arg Asn Ala Val Pro Phe Asp Pro Arg 

350 355 360 

CCA CCA ATG GTT ACT TCT GGT CTG CGT ATT GGT ACT CCT GCG CTG GCT 1695 
Pro Pro Met Val Thr Ser Cly Leu Arg lie Gly Thr Pro Ala Leu Ala 
365 370 375 380 

ACC CGT GCT TTC GAT ATT CCT GCA TTC ACT GAG GTT GCA GAC ATC ATC 1743 
Thr Arg Gly Phe Asp lie Pro Ala Phe Thr Glu Val Ala Asp lie He 

385 390 395 

GGT ACT GCT TTG GCT AAT GGT AAG TCC GCA GAC ATT GAG TCC CTG CGT 1791 
Gly Thr Ala Leu Ala Asn Gly Lys Ser Ala Asp He Glu Ser Leu Arg 

400 405 410 

GGC CGT GTA GCA AAG CTT GCT GCA GAT TAC CCA CTG TAT GAG GGC TTG 1839 
JJly__Arg _VaJLAla_Lyjs_Leu„Al a A 1 a Asp Tyr ProJLeu_J.yr-,Glu_Gly Leu 
415 420 425 

GAA GAC TGG ACC ATC GTC TAAGCTTTTC TTTGAGTTTT CATATGTAGA 1887 
Glu Asp Trp Thr He Val 

430 434 
AGGCATCGTC GGCTTCGGCC TGGCGGTGCT TTTCTCGTTG TTTTGTGGTT TTGTCAGAGG 1947 
ATGTCATGCG CGTTTTAATT ATTGATAATT ATGATTCTTT CACGTTTAAT CTCGCCACCT 2007 
ATGTGGAAGA GGTTACGGGT CAGGCACCTG TGGTGGTGCC TAATGATCAA GAAATAGATG 2067 
AGACGCTTTT CGAOGCCGTC ATCCTCTCAC CGGGCCC 2104 



7D > h^— ^COffif 

(5i) int. ci. 6 sftsuia^ frtommm* fi am^mm 

C 1 2R 1:19) 
<72)3&E# 
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